: animal personality behavioral syndromes collective behavior division of labor social facilitation task allocation Determining the drivers of complex systems is a major challenge felt by virtually all of biology. For complex societies, there is considerable interest in how individuals' traits determine their social roles and how the milieu of trait variants within groups shapes emergent group-level phenotypes. In this study, we tested in spiders whether individual differences in behaviour, morphology, or both shape individuals' participation in foraging. We then tested which aspects of group composition (e.g. morphological composition, personality composition, group size) predict colony-level foraging and escape behaviour. We performed these studies both under (1) standardized laboratory conditions, where colonies' ability to build webs was constrained, and (2) under more free-living conditions in the field. Regardless of the laboratory/field distinction, we found that individual task participation was regulated by individuals' body size and group size: larger individuals and individuals in smaller groups tended to participate more in foraging tasks. At the colony level, colonies composed of bolder spiders attacked prey with a larger number of attackers regardless of the laboratory/field distinction. However, our field assessments of colony foraging revealed that the speed with which colonies responded to prey was determined by their group size, morphological composition and personality composition; none of these effects were detected under laboratory conditions. Finally, we found that colonies took longer to retreat from aversive stimuli when more spiders were outside the nest. Taken together, our results suggest that colonies' social organization and collective behaviour are determined by spiders' morphology, behavioural tendencies and colony demographics.
It is widely believed that sociality has been integral to the success and diversification of some of Earth's most conspicuous animals (Wilson, 1987) . Being part of a group means individuals have the opportunity to specialize on different tasks and/or switch tasks less frequently, which can result in heightened vigilance and a more efficient use of time and energy (Arnold, 1988; Jeanson, Fewell, Gorelick, & Bertram, 2007; Zhongqiu & Zhigang, 2008) . This, in turn, is predicted to enhance fitness for individuals who otherwise might not perform as well on their own. For example, nest parasitism rates decrease dramatically in many bees and wasps when queens and workers remain on the nest and care for young (Lin & Michener, 1972) , and the ability to successfully capture and subdue large prey is often higher as group size increases in cooperative hunters (Guevara, Gonzaga, Vasconcellos-Neto, & Aviles, 2011; Yip, Powers, & Aviles, 2008) .
The manner in which animal societies are organized can augment both individual and colony-level performance (e.g. humans: Smith, 1776). For instance, groups can achieve higher levels of efficiency through task partitioning (Ratnieks & Anderson, 1999) , task allocation (Robinson, Feinerman, & Franks, 2009 ) and division of labour (Duarte, Weissing, Pen, & Keller, 2011) , and these behavioural traits are often aligned with age demographics (Seeley, 1982; Wilson, 1971) or specialized morphology (Holldobler & Wilson, 1990; Oster & Wilson, 1978) . Most societies, however, lack morphological specialization, and instead, consistent behavioural variation between individuals (i.e. animal personality; Sih, Bell, & Johnson, 2004) has been found to govern division of labour in such systems (Wright, Holbrook, & Pruitt, 2014) . These organizational traits are predicted to generate adaptive colonylevel phenotypes that further feedback on the performance of the group (Jandt et al., 2014; Jeanne, 1986; Pruitt & Goodnight, 2014) .
